Mutations in an Abf1p binding site in the promoter of yeast RPO26 shift the transcription start sites and reduce the level of RPO26 mRNA.
A binding site for the transcription factor Abf1p was identified as an important promoter element of the gene that encodes Rpo26, a subunit common to all three yeast nuclear RNA polymerases (RNAP). Mutations in the Abf1p binding site were identified among a pool of rpo26 mutant alleles that confer synthetic lethality in combination with a temperature-sensitive mutation (rpo21-4) in the gene that encodes the largest subunit of RNAPII (Rpo21p). In the presence of the wild-type allele of RPO21 these rpo26 promoter mutations confer a cold-sensitive growth defect. Electrophoretic mobility-shift assays using purified Abf1p demonstrated that Abf1p binds to the RPO26 promoter and that the promoter mutations abolish this binding in vitro. Quantitation of the amount of RPO26 mRNA showed that mutations in the Abf1p binding site reduce the expression of RPO26 by approximately 60%. Mutations that affect Abf1p binding also result in a shift of the RPO26 transcriptional start sites to positions further upstream than normal. These results suggest that binding of the Abf1p transcription factor to the RPO26 promoter is important not only in establishing the level of transcription for this gene, but also in positioning the initiation sites of transcription.